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INTRODUCTION
Necrotizing fasciitis (NF) is a rare infection that is invari-
ably fatal if left untreated. The commom causes of NF are
Staphylococcus aureusand Streptococcus pyogenes. Strep-
tococcus agalactiae has rarely caused NF. Anaerobic bac-
teria were reported to be involved in polymicrobial infec-
tions[1-3]. Arcanobacterium haemolyticum, formerly clas-
sified in the genus Corynebacterium, is gram-positive,
facultative anaerobic, catalase negative rods. Although a
diabetic foot ulcer caused by A. haemolyticum was report-
ed[4], a well-known infection by this organism is pharyn-
gitis. Finegoldia magna, formerly Peptostreptococcus mag-
nus, is a member of the gram-positive anaerobic cocci
which is recognized as an opportunistic pathogen respon-
sible for various infectious diseases.
Dog bites are common and carry a risk of infection, but
the report of dog-associated NF in a diabetic patient is very
rare[5]. We report a case of dog bite-induced NF in a 36-
yr-old female diabetic patient. The NF was associated with
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S. agalactiae, A. haemolyticum, and F. magnaand required
amputation of the necrotized leg. To our knowledge, this
is the first report in the world of NF simultaneously involv-
ing S. agalactiae, A. haemolyticum, and F. magna.
CASE REPORT
A 36-yr-old woman with uncontrolled diabetes was
transferred to our hospital in March 2006, because of an
aggravating leg pain during the previous two days while
she was at another hospital. Her chief complaints at the
time of admission to that hospital were painful, erythema-
tous swelling of the left toe and calf during the previous
five days, and fever, chills, nausea, vomiting, and abdom-
inal pain for one day.
She was bitten on her left 2nd toe by her dog 10 days
ago and left it without any treatment for 7 days. Pain and
edema were aggravated but she had only applied a disin-
fectant cresol solution and an ointment without knowing
the component on that toe wound 3 days ago. Those dis-
infectant solution and ointment were bought without a
prescription at a drugstore.
Upon admission to our hospital, the patient looked acute-
ly ill, but was mentally alert. Her complaints included a
painful, edematous left leg up to proximal thigh. Physical
examination revealed a temperature of 39.1°C, a heart rate
of 135 beats/min, blood pressure of 109/64 mmHg, height
173 cm, body weight 66 kg, and audible crepitation of the
lesion. The skin of the lesion was violet and had blisters.
Her peripheral blood leukocyte count was 34,900/μL, with
95% neutrophils, and a platelet count was 199,000/μL. Pro-
thrombin time and activated partial thromboplastin time
were within reference range, 13.7 sec and 33.6 sec, respec-
tively. Levels of random glucose and hemoglobin A1c were
elevated to 300 mg/dL and 9.9%, respectively. X-ray find-
ings of the left lower extremity showed gas formation in
the subcutaneous tissue. For 2 days, the serum glucose
level was above 300 mg/dL and she had not been aware
that she had diabetes mellitus. The human insulin 300 I.U
per day was injected to control the blood glucose and she
was diagnosed as a type I diabetes mellitus after admission.
Immediately after her admission, a wound swab and three
blood cultures were taken, and intravenous vancomycin 1.0
g every 12 hr, and meropenem 0.5 g every 8 hr were start-
Specimens Characteristics of isolates Identification
MIC (μg/mL)�
Penicillin G Clindamycin
Wound* Heavy growth of small, pleomorphic, Arcanobacterium haemolyticum by 0.008 0.06
gram-positive bacilli after 24 hr aerobic culture API Coryne strip�
Colonies were small in size with a narrow zone of hemolysis
Positive CAMP-inhibition reaction with S. aureus
Heavy growth of gram-positive cocci in chain after Streptococcus agalactiae 0.064 0.06
24 hr aerobic culture by Vitek GPI card�
Colonies were small with incomplete hemolysis
Positive latex-agglutination test with group B reagent of 
Streptex test (Remel, Lenexa, KS)
Heavy growth of gram-positive cocci in clusters after Finegoldia magna Not tested Not tested
48-hr anaerobic culture by ATB rapid ID 32A strip�
Small nonhemolytic colonies
Blood All three aerobic blood cultures (BacT/ALERT 3D�) S. agalactiae 0.064 0.06
yielded S. agalactiae. Anaerobic blood cultures using by Vitek GPI card�
thioglycollate broth (Micromedia, Busan, Korea) 
did not yield any anaerobe
Table 1. Characteristics of bacterial isolates from the patient with necrotizing fasciitis
*, Both of the two wound specimens taken at the time of hospitalization and operation yielded the same organisms; �, The culture and identification
systems were from bioMerieux (Marcy l’Etoile, France); �, MIC determination: penicillin G by the Etest and clindamycin by the agar dilution method of
Clinical and Laboratory Standards Institute using 5% blood supplemented Mueller-Hinton agar.
Abbreviation: MIC, minimum inhibitory concentration.
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ed empirically. Because of the patient’s rapidly declining
general condition and the underlying diabetes, amputation
of the leg was seriously considered. Following careful delib-
eration, an above-the-knee amputation, with complete
debridement of the posterior compartment of the infected
thigh muscle, was performed seven hours after admission.
Table 1 shows bacterial isolates from wound cultures
taken at the time of hospitalization and operation, and
those from all three blood cultures, together with the
results of their susceptibility. Penicillin G and clindamycin
susceptible S. agalactiae, A. haemolyticum, and F. magna.
were isolated from the wound cultures, and penicillin G
and clindamycin susceptible S. agalactiae from the blood
cultures. Based on the susceptibility of the isolates, intra-
venous clindamycin (300 mg every 8 hr) and intravenous
penicillin G (2,400,000 units per day) were added on the
2nd and 6th hospital days, respectively, and the treatment
was continued until the 30th hospital day, while all other
antimicrobial agents were removed on the 6th hospital day
(Table 1). Insulin and biguanide were used to treat diabetes.
Seven days after surgery, she became afebrile, leukocyte
count declined to 14,500/μL, and C-reactive protein declin-
ed from 21.4 mg/dL to 7.5 mg/dL. After 34 days of post-
operative care, the patient was discharged with an unevent-
ful recovery. 
DISCUSSION
Foot infections in diabetic patients are most commonly
due to S. aureus and may lead to the amputation of a lower
extremity[6]. It is interesting that, in our case, the NF start-
ed after a minor dog bite and that the isolates from the
wound were S. agalactiae A. haemolyticum, and F. magna
but not Pasteurella multocida and Capnocytophaga cani-
morsus, which are commonly associated with a dog bite[7].
In our patient, all three blood cultures also yielded S. agalac-
tiae. It was assumed that this patient’s wound was not
properly managed by susceptible antibiotics immediately
after the dog bite. Two factors of the delayed treatment
and the uncontrolled diabetes condition may have caused
a rapid growth of bacteria and development of the NF in
this case patient[8].
Some NF cases due to S. agalactiae have been reported
for a few decades although S. agalactiae, normal flora of
female genital tract, mainly causes sepsis and meningitis
in neonate and postpartum infections in adult. It is known
that S. agalactiae infection in other adults usually reflects
a compromised state of the patient and includes bacteremia,
pneumonia, endocarditis, arthritis, and skin and soft tis-
sue infections as in this case patient[9, 10]
It was reported that the smooth biotype of A. haemoly-
ticumpredominates in wound infections, whereas the rough
biotype is common in respiratory tract infections[11]. Our
isolate had rough type colonies on the blood agar plates.
We assumed that the rough type A. haemolyticum of the
dog was transmitted to the patient. However, we could not
confirm whether the dog bite wound preceded the A. hae-
molyticum infection which was secondarily transmitted later
through that wound as a widespread parasite of domestic
animals or A. haemolyticum was directly transmitted to
the patient wound through the dog bite itself at the same
time with infection. As A. haemolyticum produces a phos-
pholipase D, which is known to cause tissue damage[12],
the isolate in our case may have played a role in inducing
the NF in association with other organisms.
F. magna, formerly P. magnus, is a member of the gram-
positive anaerobic cocci which is most commonly associat-
ed with infection of skin, soft tissue, bone and joint, but it
has also been isolated from cases of diabetic foot infection
[13] and one of the predominant organisms associated in
polymicrobial NF in children[14]. In our case, it is difficult
to speculate about the source of the isolates. S. agalactiae
and F. magna are more frequently isolated from foot ulcers
than other streptococci and anerobic gram-positive cocci,
respectively[15]. It was reported that the bio-phenotype of
S. agalactiae of canine origin seemed to be more closely
related to human than to bovine isolates of this species[16].
The isolate of A. haemolyticum in our case probably origi-
nated from the dog, as it has been reported that the bac-
terium is a widespread parasite of domestic animals[17],
whereas it is not the oral flora of man[18]. 
S. agalactiae strains are frequently resistant to ery-
thromycin and clindamycin[19], but remain uniformly sus-
ceptible to penicillins and cephalosporins in vitro; there-
fore, penicillin G is the drug of choice. Macrolides- and
clindamycin-resistant A. haemolyticum strains have been
reported[11]. In our case, the isolates of S. agalactiae and
A. haemolyticum were inhibited by low concentrations of
penicillin G and clindamycin and these antimicrobial agents
were effective in treating the patient. 
This case demonstrates that a minor dog bite can cause
a polymicrobial foot infection, resulting in NF and requir-
ing leg amputation, when a patient has underlying dia-
betes mellitus. Considering the above mentioned two fac-
tors enhancing rapid bacterial growth, the significant com-
plication may have been minimized or prevented by a strict
blood sugar control and immediate antibiotics treatment.
To our knowledge, this is the first report in the world of
polymicrobial NF in a diabetic patient simultaneously in-
volving S. agalactiae, F. magna, and A. haemolyticum as a
result of a dog bite. 
요 약
본 증례는 36세 여자 당뇨환자가 애완견에게 발가락을 물린 후
속발된 Streptococcus agalactiae, Finegoldia magna와 Arca-
nobacterium haemolyticum에 의한 괴사성 근막염으로 왼쪽
하지를 절단한 예이다. 이 증례는 당뇨병과 같은 면역저하 환자에
서 애완견에 의한 사소한 감염이 괴상성 근막염과 같은 심각한 합
병증을 유발할 수 있음을 보여준다. 생명에 지장을 초래하는 매우
위중한 이 같은 감염은 시기 적절한 응급 하지 절단술과 peni-
cillin G 및 clindamycin 투여로 치료되었다. 
REFERENCES
1. Brook I and Frazier EH. Clinical and microbiological features of
necrotizing fasciitis. J Clin Microbiol 1995;33:2382-7.
2. Gardam MA, Low DE, Saginur R, Miller MA. Group B streptococ-
cal necrotizing fasciitis and streptococcal toxic shock-like syndrome
in adults. Arch Intern Med 1998;158:1704-8.
3. Kihiczak GG, Schwartz RA, Kapila R. Necrotizing fasciitis: a dead-
ly infection. J Eur Acad Dermatol Venereol 2006;20:365-9. 
4. Ceilley RI. Foot ulceration and vertebral osteomyelitis with Corynebac-
terium haemolyticum. Arch Dermatol 1977;113:646-7.
5. Chang K, Siu LK, Chen YH, Lu PL, Chen TC, Hsieh HC, et al. Fatal
Pasteurella multocida septicemia and necrotizing fasciitis related with
wound licked by a domestic dog. Scand J Infect Dis 2007;39:167-70.
6. Lipsky BA, Berendt AR, Deery HG, Embil JM, Joseph WS, Karch-
mer AW, et al. Diagnosis and treatment of diabetic foot infections.
Clin Infect Dis 2004;39:885-910.
7. Griego RD, Rosen T, Orengo IF, Wolf JE. Dog, cat, and human bites:
a review. J Am Acad Dermatol 1995;33:1019-29.
8. Douglas AK and Allen BK. Postoperative infections and antimicro-
bial prophylaxis. In: Gerald LM, John EB, et al. eds. Principles and
practice of infectious diseases. 4th ed. New York: Churchill Living-
stone, 1995:2746. 
9. Crum NF and Wallace MR. Group B streptococcal necrotizing fasci-
itis and toxic shock-like syndrome: a case report and review of the
literature. Scand J Infect Dis 2003;35:878-81.
10. Holmstrom B and Grimsley EW. Necrotizing fasciitis and toxic
shock-like syndrome caused by group B Streptococcus. South Med J
2000;93:1096-8.
11. Carlson P, Korpela J, Walder M, Nyman M. Antimicrobial suscep-
tibilities and biotypes of Arcanobacterium haemolyticum blood iso-
lates. Eur J Clin Microbiol Infect Dis 1999;18:915-7.
12. Linder R. Rhodococcus equi and Arcanobacterium haemolyticum: two
‘‘coryneform’’ bacteria increasingly recognized as agents of human
infection. Emerg Infect Dis 1997;3:145-53. 
13. Yuli S and Sydney MF. Peptostreptococcus, Finegoldia, Anaerococcus,
Peptoniphilus, Veillonella, and other anaerobic cocci. In: Murray PR,
Baron EJ, et al. eds. Manual of clinical microbiology. 9th ed. Wash-
ington: ASM Press, 2007:863. 
14. Brook I. Aerobic and anaerobic microbiology of necrotizing fasciitis
in children. Pediatr Dermatol 1996;13:281-4.
15. Ge Y, MacDonald D, Henry MM, Hait HI, Nelson KA, Lipsky BA
et al. In vitro susceptibility to pexiganan of bacteria isolated from
infected diabetic foot ulcers. Diagn Microbiol Infect Dis 1999;35:45-53.
16. Yildirim AO, Lammler C, Weiss R, Kopp P. Pheno- and genotypic
properties of streptococci of serological group B of canine and feline
origin. FEMS Microbiol Lett 2002;212:187-92.
17. Jobanputra RS and Swain CP. Septicaemia due to Corynebacterium
haemolyticum. J Clin Pathol 1975;28:798-800.
18. Batty A and Wren MW. Prevalence of Fusobacterium necrophorum
and other upper respiratory tract pathogens isolated from throat
194 Sungsil Lee, Kyoung Ho Roh, Chang Ki Kim, et al.
swabs. Br J Biomed Sci 2005;62:66-70.
19. DiPersio LP and DiPersio JR. High rates of erythromycin and clin-
damycin resistance among OBGYN isolates of group B Streptococ-
cus. Diagn Microbiol Infect Dis 2006;54:79-82.
Necrotizing Fasciitis After a Dog Bite 195
